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Abstract 

Background: Early hospital arrival and rapid intervention for acute myocardial infarction is essential for a successful 
outcome. Several studies have been unable to identify explanatory factors that slowed decision time. The present 
study examines whether personality, psychosocial factors, and coping strategies might explain differences in time 
delay from onset of symptoms of acute myocardial infarction to arrival at a hospital emergency room. 

Methods: Questionnaires on coping strategies, personality dimensions, and depression were completed by 323 
patients ages 26 to 70 who had suffered an acute myocardial infarction. Tests measuring stress adaptation were 
completed by 180 of them. The patients were then categorised into three groups, based on time from onset of 
symptoms until arrival at hospital, and compared using logistic regression analysis and general linear models. 

Results: No correlation could be established between personality factors (i.e., extraversion, neuroticism, openness, 
agreeableness, conscientiousness) or depressive symptoms and time between onset of symptoms and arrival at 
hospital. Nor was there any significant relationship between self-reported patient coping strategies and time delay. 

Conclusions: We found no significant relationship between personality factors, coping strategies, or depression 
and time delays in seeking hospital after an acute myocardial infraction. 



Background 

Little is known about the impact of psychosocial and 
personality factors on delays from the onset of symp- 
toms of acute myocardial infarction (AMI) to hospital 
admission. O'Carroll and colleagues have found several 
elements that might explain failure to seek immediate 
medical care. Those patients who had longer time delays 
scored lower on neuroticism and higher on denial [1]. 
Different coping strategies, such as praying, waiting for 
symptoms to abate, resting, or self-medicating with non- 
prescription drugs are factors that may account for pro- 
longed intervals of waiting before seeking medical care 
[2,3]. A recent study in the US found that low income 
levels and neighbourhoods characterized by poor social 
ties also contributed to such delays in seeking hospital 
care [4]. Difficulty in describing symptoms and chronic 
illness resulting from other diseases tended to confuse 
symptoms more in women than in men [5]. 

Psychosocial factors associated with adverse cardiac 
events can be divided into emotional factors and chronic 
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stressors [6]. The most prominent emotional factor 
linked to coronary heart disease (CHD) in several stu- 
dies has been depression [7,8]. Certain personality traits 
have specifically been linked to CHD, namely, those 
associated with Type D personality (characterized by 
distress and suppression of negative emotions) [9]. The 
distinctive personality traits of anxiety [10] and hostility 
[11] have also shown associations with CHD. Psychoso- 
cial factors that can be considered chronic stressors 
include low socioeconomic status, poor social support, 
and various situations in which individuals are exposed 
to stress [6]. Unique behavioural factors associated with 
stressful events have also been assumed to be risk fac- 
tors linked to myocardial infarction (MI) and increased 
risk of death after such an event [12,13]. 

Studies have also associated prehospital delay with 
failure to trust others [14], problems in recognizing 
symptoms [15], and having insufficient (or no) insurance 
[16]. However, it remains vital to identify factors which 
can help to understand patient behaviour in this regard, 
since time to reperfusion is significant in determining 
the size of an infarction [17]; and future prognosis can 
depend on the interval between onset of symptoms and 
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treatment [3], The difficulty of making this known to 
the public is illustrated by the fact that extensive educa- 
tion campaigns in the US have failed to reduce the time 
in seeking acute care [18,19]. 

Rapid medical intervention of AMI can prevent mor- 
tality and reduce morbidity [20]. Although early arrival 
at hospital is necessary for successful treatment and 
minimalization of negative consequences, many patients 
fail to recognize the seriousness of their symptoms and 
thus unnecessarily delay getting medical attention [3,21]. 

The purpose of this study is to analyse the correlation 
of personality and psychosocial factors, with the time 
lag between the onset of coronary symptoms and seek- 
ing emergency hospital care. 

Methods 

Participants and Study design 

Patients admitted to the coronary care unit (CCU) at 
Malmo University Hospital in Sweden from July 2002 to 
January 2005 were eligible for the study. The CCU has a 
catchment area of approximately 275,000 inhabitants. 

This investigation is based on the SECAMI (Secondary 
Prevention and Compliance following Acute Myocardial 
Infarction) study that explored psychological and per- 
sonality factors in patients with MI and their effect on 
prognosis, their adherence to secondary prevention mea- 
sures, and the treatment provided to them. 

The sample of patients was chosen to represent an 
average population admitted to the CCU with a diagno- 
sis of MI (ICD - code 121). 

The inclusion criteria for this study were admission to 
the CCU with 1) acute MI, as diagnose by the definition 
of the European Society of Cardiology guidelines [22], 2) 
age between 18 and 70, 3) residence within the hospital 
catchment area, 4) adequate communication skills and 
knowledge of the Swedish language, and 5) the availabil- 
ity of research staff. 

Patients were enrolled in the study within 24 hours of 
admission to the CCU. Clinically stable patients were 
informed about the study in oral and written form, and 
informed consent was obtained. The research nurse 
(MS) interviewed the patients. 

A clinical psychologist performed tests measuring 
stress adaptation, coping strategies, personality, and 
depression within 36 hours of arrival at the CCU. Upon 
discharge from the hospital, each patient in the study 
was followed-up in a programme, conducted by a nurse 
that included lifestyle changes at the Secondary Preven- 
tion Unit at the Malmo University Hospital. The nurse 
who had interviewed the patients at the CCU was not 
involved in the secondary prevention program. 

Eight hundred and forty-seven patients were eligible 
for the study. A total of 208 patients could not be 
included because they were admitted at times when the 



research staff was not available. An additional 101 
patients were excluded due to their residence outside 
the hospital catchment area. Another 72 patients did 
not understand Swedish, and 21 more were either 
severely ill or judged to have insufficient mental or phy- 
sical capacity to participate. Of the total population of 
445 patients who fulfilled the entry criteria, 45 declined 
to take part in the study, leaving a pool of 400 potention 
interviewees. The present cohort consists of 323 patients 
for whom complete information on depression, person- 
ality factors, and coping strategies was available. Infor- 
mation about stress adaptation could be determined for 
a subgroup of 180 patients. 

The study was approved by the Ethics Research 
Committee, Faculty of Medicine, University of Lund 
(LU230-02). 

Data Collection 

Social and demographic data 

A comprehensive questionnaire was designed in order to 
obtain information about risk factors for CHD. The 
questionnaire concerned prior illnesses, medication, 
occupation, educational level, marital status, nationality, 
smoking or snuff and alcohol consumption, as well as 
time from the onset of symptoms to arrival at hospital. 
Wherever possible, the time of onset was also checked 
with relatives or bystanders. The time of arrival was 
taken from hospital records. No data was missing. Mari- 
tal status was classified as single, widowed, divorced, or 
married/cohabiting. Respondents could indicate their 
educational level as university education, intermediate 
level, or less than 9 years of schooling. Patients were 
also asked whether they were working, had retired, or 
were unemployed due to illness. Smoking and snuff 
habits were categorized as current, former, or never. 
Body mass index (BMI) was calculated as weight (kg)/ 
height (m 2 ). Personality factors and social network were 
assessed through administration of a Color Word Test, 
a unstructured coping interview, and the Beck Depres- 
sion Inventory. 

Measurements of psychosocial factors 
The serial Color Word Test (CWT) 

The serial CWT a semi-experimental approach to mea- 
suring how individuals adapt to a stressful situation 
[23]. It is a version of the Stroop test that was originally 
designed to study interference and has been described 
in several earlier studies [12,23,24]. Words are printed 
in an incongruent color and the subject is asked to 
name the color of the print while disregarding the writ- 
ten word. The amount of time it takes for a subject to 
finish two rows of color words is measured in seconds. 
By presenting the test in a serial manner, it is possible 
to study cognitive adaptation as a process [25]. 
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Behaviour is categorized according to emergence of time 
patterns that are assumed to show how individuals 
adapt to cognitive conflicts in everyday life [24]. Andre- 
Petersson and collaborators have shown that both the 
variability and the regression dimensions of the CWT 
are related to cardiovascular disease [13,25-27]. In each 
dimension, four patterns, named in accordance with 
their graphic appearance, can be distinguished: Stabi- 
lized, Cumulative, Dissociative, and Cumulative-Disso- 
ciative. The Dissociative and the Cumulative- 
Dissociative patterns are linked to difficulties managing 
stressful situations. 
Beck Depression Inventory (BDI) 

The BDI is a 21-item self-rating instrument used to 
assess the existence and severity of depressive symp- 
toms. A cut-off threshold at established 10 points or 
above was used to indicate depressive symptoms in our 
study. The BDI has been repeatedly validated [28] and is 
often used to assess cardiovascular populations [29,30]. 
Coping 

Coping can be described as actions or thoughts that 
individuals employ when dealing with stressful circum- 
stances [31]. An unstructured interview regarding cop- 
ing strategies when confronted by critical life events was 
included in the psychological examination. Answers 
were classified according tolO categories: confrontive 
coping, distancing, self-controlling, seeking social sup- 
port, accepting responsibility, escape/avoidance, sys- 
tematic problem solving, and positive reappraisal. We 
added two more categories: altruism and "failure to find 
a coping strategy". An alternative category "flexibility in 
coping", was also employed. Those individuals referring 
to more than one coping strategy were categorized as 
having a flexible coping style. 
Personality 

To assess the personality of participants a short version 
of the NEO Personality Inventory (NEO PI) was used 
measure neuroticism, extraversion, openness, agreeable- 
ness, and conscientiousness [32]. 

Statistical analysis 

Pearson's chi-square test (for dichotomous variables) 
and logistic regression analysis (for ordinal variables) 
were employed to compare background factors and clin- 
ical characteristics of men and women, using sex as a 
dependent variable in the calculations. The patient 
cohort was divided into three groups based on the time 
interval from onset of symptoms until arrival at hospital. 
For Group 1 the time was 0 to 119 minutes, for Group 
2 it was 120 minutes to 6 hours, and for Group 3 it was 
6 to 72 hours. Logistic regression was used to compare 
dichotomous variables by time delay groups. Time delay 
was then fitted as an ordinal variable in the logistic 
regression model and p -values for the trend over the 



groups was used. The logistic regression model was also 
used to adjust the p -values for age and sex. For contin- 
uous variables, a general linear model was used. The 
groups of time delay were used as a fixed factor and the 
p -value for the linear association over the factor levels 
was used. The general linear model was also used to 
adjust for age and sex. Finally, a stepwise multiple logis- 
tic regression, with time delays above or below 6 hours 
was applied as a dependent variable to assess factors 
independently associated with long time delays. The p- 
value for removal from the stepwise model was 0.10 in 
this analysis. 

Results 

Baseline characteristics 

Baseline characteristics of the patients in the study are 
presented in Table 1. Their mean age was 60.6 years 
(range 37 to 70 SD ± 8.0) for the women, and 57.7 
years (range 26 to 70 SD ± 8.4) for the men. Men were 
more often employed (50.8%) than women (36.0%) (p = 
0.02). A greater proportion of women lived alone, and 
had higher BMI than men. Depressive symptoms were 
more prevalent in women than in men (mean 10.5 ± 8.0 
vs.7.6 ± 7.0, p < 0.001). Of the men, 31.7%, and 32.6% 



Table 1 Background factors and clinical characteristics of 
the study population 





n = 
237 


Men 
73.4% 


n = 
86 


Women 
26.6% 


P 

-value 


Age 












26-50 years 


45 


19.0 


10 


11.6 




51-60 years 


93 


39.2 


30 


34.9 




61-70 years 


99 


41.8 


46 


53.5 


0.04 


Living alone 


63 


66.5 


36 


40.4 


0.06 


Employed or professionally 


121 


50.8 


32 


36.0 


0.02 


active 












Immigrant 


46 


19.4 


10 


11.6 


0.09 


Education 












Low (< 9 years) 


71 


30,0 


26 


30.2 




Intermediate 


135 


57.0 


49 


57.0 




High (University) 


31 


13.1 


1 1 


12.8 


0.94 


Medical history 












Current smoker 


103 


43.5 


46 


53.5 


0.11 


Previous myocardial 


39 


16.5 


12 


14.0 


0.59 


infarction 












Treatment for hypertension 


90 


38.0 


41 


47.7 


0.12 


Treatment for 


57 


24.1 


16 


18.6 


0.30 


hypercholesterolemia 












Diabetes mellitus 


37 


15.6 


14 


16.3 


0.89 


Body Mass Index > 30 


54 


22.8 


32 


37.2 


0.01 


History of family Ml 


81 


34.2 


22 


25.6 


0.14 



Data given as n% 



Ml = myocardial infarction 



Schlyter et al. BMC Cardiovascular Disorders 201 1, 11:21 
http://www.biomedcentral.eom/1 471 -2261 /1 1/21 



Page 4 of 7 



of the women had ST-elevation MI. Left ventricular 
ejection fraction < 40 was found in 24.0% of the men 
and in 27.9% of the women. 
Time delay 

The relationship between patient characteristics and 
time to hospital is shown in Table 2. Patients who had 
previously experienced an MI did not arrive at the 
hospital any earlier than patients without a prior MI, 
nor did age show any association with time delay. 
Furthermore, there was no significant relationship 
between scores on the neuroticism, extraversion, agree- 
ableness, openness, or conscientiousness scale and time 
delay. We also found no correlation between time 
delay and degree of education, immigrant status, 
depression, or other psychosocial factors. The 



relationship between time delay and personality factors 
or depression remained insignificant after adjustment 
for age and sex. 

In a logistic regression model adjusted for age and sex, 
there was no significant relationship between results 
from the CWT and a time delay of more than 6 hours, 
either regarding the variability or the regression dimen- 
sions in the subgroup of 180 individuals with CWT data 
(not shown). 

A backward stepwise logistic regression analysis was 
performed with time > 6 hours as a dependent variable. 
All variables in Table 2 were entered in the first step. 
Only the BDI assessment was retained in the last step 
(Odds Ratio per 1 point increase = 1.03, 95% Confi- 
dence Interval 0.999 - 1.06, p = 0.06). 



Table 2 Distribution of clinical, psychosocial, and personality background characteristics by time to arrival at hospital 



Time to hospital arrival in minutes Group 1 Group 2 Group 3 p -value Adjusted* 

0-119 120-360 361-4320 



n = 323 


159 




60 


104 






Age (years) 


57.7 ± 8.9 


59.8 


± 7.6 


58.6 ± 7.6 


0.22 


0.43 


Men 


76.7 




71.7 


69.2 


0.17 


0.22 


Immigrant 


18.2 




16.7 


16.3 


0.68 


0.92 


Married 


74.8 




58.3 


70.2 


0.31 


0.40 


Education high (university) 


13.8 




18.3 


8.7 


0.28 


0.29 


Previous Ml 


15.1 




13.3 


15.4 


0.94 


0.95 


STEMI 


37.1 




35.0 


34.6 


0.67 


0.71 


BMI > 30 


24.5 




25.0 


30.8 


0.28 


0.32 


Current smoker 


44.0 




43.3 


50.0 


0.42 


0.33 


Beck Depression Inventory 


7.8 ± 7.4 


7.8 


± 6.1 


9.5 ± 8.0 


0.09 


0.08 


NEO Personality Inventory 














neuroticism 


1 6.9 ± 9.0 


17.0 


± 9.5 


18.3 ± 9.2 


0.26 


0.25 


extraversion 


29.5 ± 6.8 


29.2 


± 6.8 


29.0 ± 6.6 


0.60 


0.62 


agreeableness 


30.5 ± 5.5 


30.2 


± 5.5 


29.8 ± 5.3 


0.37 


0.25 


openness 


27.7 ± 6.6 


27.8 


± 6.9 


26.8 ± 6.7 


0.31 


0.28 


conscientiousness 


34.5 ± 6.2 


34.9 


± 6.2 


33.9 ± 6.3 


0.43 


0.29 


Coping strategies 














confrontive 


12.6 




8.3 


8.7 


0.29 


0.30 


distancing 


17.6 




11.7 


12.5 


0.23 


0.33 


self-controlling 


11.3 




15.0 


14/1 


0.44 


0.51 


seeking social support 


8.2 




20.0 


8.7 


0.71 


0.86 


accepting responsibility 


9.4 




8.3 


9.6 


0.98 


0.93 


escape/avoidance 


8.8 




10.0 


10.6 


0.63 


0.56 


systematic problem solving 


17.6 




10.0 


16.3 


0.69 


0.79 


positive reappraisal 


1.9 




1.7 


2.9 


0.61 


0.64 


no coping strategy 


8.2 




11.7 


12.5 


0.25 


0.32 


altruism 


'1/1 




3.3 


3.8 


0.80 


0.78 


used more than one coping strategy 


31.4 




21.7 


26.9 


0.37 


0.30 



Values are mean ± standard deviation or proportions,% 
*p = trend over time, adjusted for age and sex 
STEMI = ST-elevation myocardial infarction 
NEO = Neuroticism/Extraversion/Openness 
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Discussion 

The main finding of this study is that a number of per- 
sonality factors (e.g., neuroticism and agreeableness), 
depressive symptoms, and living alone do not seem to 
influence delay time in seeking acute medical care. Even 
though the relationship between depression and time 
delay neared statistical significance, we could not repli- 
cate earlier research on depression and delayed presen- 
tation after AMI [30]. 

In our study, neither were any of the personality fac- 
tors assessed, nor depression, significantly associated 
with delay time. In a prospective cohort study, partici- 
pants were followed for 21 years in order to determine 
whether mortality was influenced by neuroticism and 
extraversion [33]. Elevated neuroticism was found to be 
significantly associated with an excess risk of mortality 
from cardiovascular disease. 

A review by Wulsin and Singal found that depressive 
symptoms were associated with a significantly increased 
risk for cardiovascular disease [7]. Psychosocial stress 
has been related to risk of ischemic heart disease [34]. 
The reasons for the correlation between psychosocial 
factors and cardiovascular disease are still unclear. How- 
ever, our results suggest that the increased cardiovascu- 
lar risk in individuals with these factors cannot be 
explained by less willingness to seek emergency care at 
the time of an acute coronary event. 

The analysis of the CWT in relation to time delay was 
limited by a relatively small data sample, since only 180 
individuals took this test. It is an exhaustive assessment 
procedure, and that may have reduced the number of 
those who participated in it. The study entitled of "Men 
born in 1914" showed an almost three-fold increased 
risk of MI in hypertensive men who had difficulties 
managing the stressful CWT [12]. 

The inventories used in the present analysis represent 
established concepts of personality and psychosocial 
stress and have shown relationships with various health 
conditions in several previous studies [12,35]. Research 
using the BDI as well as the CWT and the personality 
scales have shown associations with cardiovascular dis- 
ease and mortality. Parakh et al. found that depression 
after an MI was associated with increased mortality in a 
short-time perspective [36]. A study using the CWT has 
shown that male patients who have difficulties in adapt- 
ing to a stressful situation appear to have an increased 
risk of death following a myocardial infarction [13]. 

There are many instruments for measuring coping 
strategies, making it difficult to compare coping results 
between studies. We failed to find a relationship 
between coping and delay time in seeking treatment. 
Other studies have reported longer delay times asso- 
ciated with specific coping strategies, such as attempts 
to wish away symptoms, or pray that they will 



disappear, or trying to relax [2]. In a meta-synthesis, 
Lefler and Bondy [15] found several reasons that 
women delayed in seeking treatment for MI. The most 
significant were atypical presentation of symptoms, 
severity of symptoms, and the presence of other 
chronic illnesses. However, although the instruments 
in the present study have been used in previous inves- 
tigations of cardiovascular disease, it must be acknowl- 
edged that they may be suboptimal for the purpose of 
studying time delay, and therefore may have failed to 
detect significant relationships. 

We only took into account survivors after a myocar- 
dial infarction. About one-third of all persons with an 
acute MI die without reaching a hospital [37]. Since 
depression and personality factors such as neuroticism 
and being single have previously been associated with 
reduced survival [33,38], it is possible that the selective 
mortality of unmarried subjects or of persons with spe- 
cific personality traits reduce the likelihood of any cor- 
relation and time delay in seeking hospital care. Other 
unmeasured factors may perhaps also explain the rea- 
sons behind the variation in time delay. For instance, 
patients might not consider their pain symptomatic of a 
dangerous condition. 

Time delay may be influenced by a patient's individual 
decisions [21], available transportation, and geographical 
distance. Although the university hospital in our study 
is the only facility for acute somatic care in the area, it 
can be reached within 15 minutes from any point in the 
city. Ambulance transportation and acute care are pro- 
vided at nominal cost. Thus, geographical distance and 
accessibility issues alone cannot account for the absence 
of a significant relationship between personality traits 
and time delay. In a US study, patients with no insur- 
ance or with insufficient coverage went for a consider- 
able length of time between the onset of symptoms and 
seeking emergency care [16]. 

The present study has limitations as well as strengths. 
One strength is that measurements and interviews were 
performed by the same specialist researchers. A limita- 
tion of the study is that not all patients could be 
included because research personnel were not always 
available to interview them when they entered hospital 
as emergency admissions. Another shortcoming is the 
absence of participants older than age 70, a group which 
frequently only seeks acute care after some delay [3]. 
Our results should, therefore, not be generalized to all 
patients with AMI; further studies are needed to fill this 
gap. Another limitation involves the exclusion of 
patients who did not speak or read Swedish. Finally, the 
choice of an instrument to measure stress may have 
affected the participation rate in one part of the study, 
since some patients may have wished to avoid a test 
they feared being unable to handle. 
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Conclusion 

Although receiving acute treatment without delay is of 
vital importance after myocardial infarction, not much is 
known about any correlation between pre-hospital delay 
and personality factors. The present study showed no 
significant relationship between personality factors and 
depressive symptoms that would account for a time 
delay from the onset of MI symptoms to arrival at hos- 
pital. Nor were coping strategies or educational levels 
predictive of the interval before an individual would pre- 
sent for emergency treatment, suggesting that more 
research in this area is needed. 

Author details 

'Department of Cardiology, Skane University Hospital, 20502 Malmo, 
Sweden. Cardiovascular Epidemiology Research Group, Department of 
Clinical Sciences, Lund University, 20502 Malmo, Sweden. 3 Faculty of Health 
and Society, Malmo University, 20506 Malmo, Sweden. 

Authors' contributions 

MS, LA-P, and PT examined and interviewed the patients. All authors 
contributed to the design of the study. MS and LA-P performed the 
statistical analysis. MS drafted the orginal manuscript and all authors 
provided critical input. All authors have read and approved the final version 
of the manuscript. 

Competing interests 

Professor Gunnar Engstrbm is employed as senior epidemiologist at 
AstraZeneca R&D. The other authors have no conflicts of interest to disclose. 

Received: 3 September 2010 Accepted: 19 May 2011 
Published: 19 May 2011 

References 

1. O'Carroll RE, Smith KB, Grubb NR, Fox KA, Masterton G: Psychological 
factors associated with delay in attending hospital following a 
myocardial infarction. J Psychosom Res 2001, 51 (4):61 1-614. 

2. Zegrean M, Fox-Wasylyshyn SM, El-Masri MM: Alternative coping strategies 
and decision delay in seeking care for acute myocardial infarction. J 
Cardiovasc Nurs 2009, 24(2):151-155. 

3. Moser DK, Kimble LP, Alberts MJ, Alonzo A, Croft JB, Dracup K, Evenson KR, 
Go AS, Hand MM, Kothari RU, Mensah GA, Morris DL, Pancioli AM, Riegel B, 
Zerwic JJ: Reducing delay in seeking treatment by patients with acute 
coronary syndrome and stroke: a scientific statement from the American 
Heart Association Council on cardiovascular nursing and stroke council. 
Circulation 2006, 1 1 4(2): 1 68-1 82. 

4. Foraker RE, Rose KM, McGinn AP, Suchindran CM, Goff DC, Whitsel EA, 
Wood JL, Rosamond WD: Neighborhood income, health insurance, and 
prehospital delay for myocardial infarction: the atherosclerosis risk in 
communities study. Arch Intern Med 2008, 168(1 7):1 874-1 879. 

5. Patel H, Rosengren A, Ekman I: Symptoms in acute coronary syndromes: 
does sex make a difference? Am Heart J 2004, 1 48(1 ):27-33. 

6. Rozanski A, Blumenthal JA, Davidson KW, Saab PG, Kubzansky L: The 
epidemiology, pathophysiology, and management of psychosocial risk 
factors in cardiac practice: the emerging field of behavioral cardiology. J 
Am Coll Cardiol 2005, 45(5):637-651 . 

7. Wulsin LR, Singal BM: Do depressive symptoms increase the risk for the 
onset of coronary disease? A systematic guantitative review. Psychosom 
Med 2003, 65(2)201-210. 

8. Frasure-Smith N, Lesperance F, Talajic M: Depression and 18-month 
prognosis after myocardial infarction. Circulation 1995, 91(4)399-1005. 

9. Denollet J, Van Heck GL: Psychological risk factors in heart disease: what 
Type D personality is (not) about. J Psychosom Res 2001, 51 (3):465-468. 

10. Moser DK: "The rust of life": impact of anxiety on cardiac patients. Am J 
Crit Care 2007, 16(4)361-369. 



1 1 . Miller TQ, Smith TW, Turner CW, Guijarro ML, Hallet AJ: A meta-analytic 
review of research on hostility and physical health. Psychol Bull 1996, 
119(2)322-348. 

12. Andre-Petersson L, Hagberg B, Hedblad B, Janzon L, Steen G: Incidence of 
cardiac events in hypertensive men related to adaptive behavior in 
stressful encounters. Int J Behav Med 1999, 6(4)331-355. 

1 3. Andre-Petersson L, Hagberg B, Janzon L, Steen G: Adaptive behavior in 
stressful situations in relation to postinfarction mortality results from 
prospective cohort study "Men Born in 1914" in Malmo, Sweden. Int J 
Behav Med 2003, 10(1)79-92. 

14. Sullivan MD, Ciechanowski PS, Russo JE, Soine LA, Jordan-Keith K, Ting HH, 
Caldwell JH: Understanding why patients delay seeking care for acute 
coronary syndromes. Ore Cardiovasc Qual Outcomes 2009, 2(3):148-154. 

15. Lefler LL, Bondy KN: Women's delay in seeking treatment with 
myocardial infarction: a meta-synthesis. J Cardiovasc Nurs 2004, 
19(4)251-268. 

16. Smolderen KG, Spertus JA, Nallamothu BK, Krumholz HM, Tang F, Ross JS, 
Ting HH, Alexander KP, Rathore SS, Chan PS: Health care insurance, 
financial concerns in accessing care, and delays to hospital presentation 
in acute myocardial infarction. JAMA 2010, 303(1 4):1 392-400. 

17. Francone M, Bucciarelli-Ducci C, Carbone I, Canali E, Scardala R, 
Calabrese FA, Sardella G, Mancone M, Catalano C, Fedele F, Passariello R, 
Bogaert J, Agati L: Impact of primary coronary angioplasty delay on 
myocardial salvage, infarct size, and microvascular damage in patients 
with ST-segment elevation myocardial infarction: insight from 
cardiovascular magnetic resonance. J Am Coll Cardiol 2009, 
54(23)2145-2153. 

18. Dracup K, McKinley S, Riegel B, Moser DK, Meischke H, Doering LV, 
Davidson P, Paul SM, Baker H, Pelter M: A randomized clinical trial to 
reduce patient prehospital delay to treatment in acute coronary 
syndrome. Ore Cardiovasc Qual Outcomes 2009, 2(6)524-532. 

19. Luepker RV, Raczynski JM, Osganian S, Goldberg RJ, Finnegan JR Jr, 
Hedges JR, Goff DC Jr, Eisenberg MS, Zapka JG, Feldman HA, Labarethe DR, 
McGovern PG, Cornell CE, Proschan MA, Simons-Morton DG: Effect of a 
community intervention on patient delay and emergency medical 
service use in acute coronary heart disease: the Rapid Early Action for 
Coronary Treatment (REACT) Trial. JAMA 2000, 284(1 ):60-67. 

20. Fu Y, Goodman S, Chang WC, Van De Werf F, Granger CB, Armstrong PW: 
Time to treatment influences the impact of ST-segment resolution on 
one-year prognosis: insights from the assessment of the safety and 
efficacy of a new thrombolytic (ASSENT-2) trial. Circulation 2001, 
104(22)2653-2659. 

21. Johansson I, Stromberg A, Swahn E: Factors related to delay times in 
patients with suspected acute myocardial infarction. Heart Lung 2004, 
33(5)291-300. 

22. Van de Werf F, Ardissino D, Betriu A, Cokkinos DV, Falk E, Fox KA, Julian D, 
Lengyel M, Neumann FJ, Ruzyllo W, Thygesen C, Underwood SR, Vahania A, 
Verheugt FW, Winj W: Management of acute myocardial infarction in 
patients presenting with ST-segment elevation. The Task Force on the 
Management of Acute Myocardial Infarction of the European Society of 
Cardiology. Eur Heart J 2003, 24(1)28-66. 

23. Smith GJW, Nyman G E, Hentschel U: Manual till CVT-Serialt fargotdtest 
Stockholm: Psykologifdrlaget: 1986. 

24. Rubino IA, Grasso S, Pezzarossa B: Microgenetic patterns of adaptation on 
the Stroop task by patients with bronchial asthma and duodenal peptic 
ulcer. Percept Mot Skills 1990, 71(1 ):1 9-3 1 . 

25. Kragh U, Smith GJW: The Developmental Paradigm of Percepition-Personlity 
Lund: Gleerups; 1970. 

26. Andre-Petersson L, Engstrom G, Hedblad B, Janzon L, Steen G, Tyden P: 
Prognostic significance of ventricular arrhythmia modified by ability to 
adapt to stressful situations. Eur J Cardiovasc Ptev Rehabil 2004, 
11(1)25-32. 

27. Andre-Petersson L, Hedblad B, Janzon L, Ostergren PO: Social support and 
behavior in a stressful situation in relation to myocardial infarction and 
mortality: who is at risk? Results from prospective cohort study "Men 
born in 1914", Malmo, Sweden. Int J Behav Med 2006, 13(4)340-347. 

28. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J: An inventory for 
measuring depression. Arch Cen Psychiatry 1961, 4:561-571. 

29. de Jonge P, Ormel J, van den Brink RH, van Melle JP, Spijkerman TA, 
Kuijper A, van Veldhuisen DJ, van den Berg MP, Honig A, Crijns HJ, 
Schene AH: Symptom dimensions of depression following myocardial 



Schlyter et al. BMC Cardiovascular Disorders 201 1, 11:21 
http://www.biomedcentral.eom/1 471 -2261 /1 1/21 



Page 7 of 7 



infarction and their relationship with somatic health status and 
cardiovascular prognosis. Am J Psychiatry 2006, 163(1 ):138-144. 

30. Wong CK, Tang EW, Herbison P, Birmingham B, Barclay L, Fu SY: Pre- 
existent depression in the 2 weeks before an acute coronary syndrome 
can be associated with delayed presentation of the heart attack. QJM 
2008, 101(2):1 37-144. 

31. Folkman S, Lazarus RS: An analysis of coping in a middle-aged 
community sample. J Health Soc Behav 1980, 21(3)219-239. 

32. Costa JP, Mccare RR: The NEO Personality Inventory. Manual Form S and 
Form R.Edited by: Odessa FL. Psychological Assessment Resources; 1 985:. 

33. Shipley BA, Weiss A, Der G, Taylor MD, Deary LI: Neuroticism, extraversion, 
and mortality in the UK Health and Lifestyle Survey: a 21-year 
prospective cohort study. Psychosom Med 2007, 69(9)523-931. 

34. Rosengren A, Hawken S, Ounpuu S, Sliwa K, Zubaid M, Almahmeed WA, 
Blackett KN, Sitthi-amorn C, Sato H, Yusuf S: Association of psychosocial 
risk factors with risk of acute myocardial infarction in 1 1,1 19 cases and 
13,648 controls from 52 countries (the INTERHEART study): case-control 
study. Lancet 2004, 364(9438):953-962. 

35. Goodwin R, Engstrom G: Personality and the perception of health in the 
general population. Psychol Med 2002, 32(2)325-332. 

36. Parakh K, Thombs BD, Fauerbach JA, Bush DE, Ziegelstein RC: Effect of 
depression on late (8 years) mortality after myocardial infarction. Am J 
Cardiol 2008, 101(5):602-606. 

37. Tyden P: Myocardial infarction in an urban population: studies on 
patterns of disease in terms of time, place and person. PhD thesis Lund 
University, Department of Community Medicine; 2002. 

38. Schmaltz HN, Southern D, Ghali WA, Jelinski SE, Parsons GA, King KM, 
Maxwell CJ: Living alone, patient sex and mortality after acute 
myocardial infarction. J Gen Intern Med 2007, 22(5):572-578. 

Pre-publication history 

The pre-publication history for this paper can be accessed here: 
http://www.biomedcentral.eom/1471-2261/l 1/21/prepub 



doi:1 0.11 86/1 471 -2261 -1 1 -21 

Cite this article as: Schlyter et al:. The impact of personality factors on 
delay in seeking treatment of acute myocardial infarction. BMC 

Cardiovascular Disorders 201 1 1 1 :21 . 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at f \ RioM _-| rpntr ,i 

www.biomedcentral.com/submit \ J Blomea ^e™ 31 



